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“Biology gives you a brain. Life turns it into a mind.”

― Jeffrey Eugenides
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Several of the following slides are adaptations of Dr. Dawn-
Elise Snipes superlative lecture, Interactions of Hormones 
& Neurotransmitters. 

Please click the link below to listen:
https://youtu.be/TjE8uDOI4_M

https://youtu.be/TjE8uDOI4_M


Serotonin –
Serotonin carries messages between nerve cells in the 
brain and throughout your body. Serotonin plays a key 
role in such body functions as mood, sleep, digestion, 
nausea, wound healing, bone health, blood clotting and 
sexual desire.

Serotonin is a neurotransmitter, and some also consider it 
a hormone. 



Serotonin



Serotonin Interactions

Purple indicates an increase and orange a 
decrease.



Norepinephrine

Norepinephrine, also called noradrenaline, is both 
a neurotransmitter and a hormone. As a 
neurotransmitter, it’s a chemical messenger that helps 
transmit nerve signals across nerve endings to another 
nerve cell, muscle cell or gland cell. As a hormone, it’s 
released by your adrenal glands, which are hat-shaped 
glands that sit on top of each kidney.

As a neurotransmitter, norepinephrine is made from 
dopamine. Norepinephrine is made from nerve cells in 
the brainstem area of your brain and in an area near your 
spinal cord.

Norepinephrine is part of your sympathetic nervous 
system, which is part of your body’s emergency response 
system to danger — the “fight-or-flight” response. 
Medically, the flight-or-flight response is known as the 
acute stress response.

https://my.clevelandclinic.org/health/articles/22513-neurotransmitters
https://my.clevelandclinic.org/health/articles/22464-hormones


Functions of Norepinephrine 



Norepinephrine Interactions
Purple = decrease   Orange = increase



Acetylcholine
Acetylcholine has numerous functions in the body. It can 
be found in all motor neurons, where it stimulates muscles 
to contract. From the movements of the stomach and 
heart to the blink of an eye, all of the body's movements 
involve the actions of this important neurotransmitter.

It is also found in many brain neurons and plays an 
important role in mental processes, such as memory and 
cognition.

Some cells of the body have what are known as 
cholinergic synapses. These synapses convert an 
electrical signal into acetylcholine, which then interacts 
with acetylcholine receptors on the other side of the 
synapse to trigger another electrical signal.



Acetylcholine



Acetylcholine interactions
Purple = decrease   Orange = increase



Glutamate

Glutamate is the most abundant free amino acid in the brain 
and is at the crossroad between multiple metabolic pathways. 
Considering this, it was a surprise to discover that glutamate has 
excitatory effects on nerve cells, and that it can excite cells to 
their death in a process now referred to as “excitotoxicity”. This 
effect is due to glutamate receptors present on the surface of 
brain cells.

Powerful uptake systems (glutamate transporters) prevent 
excessive activation of these receptors by continuously removing 
glutamate from the extracellular fluid in the brain. Further, the 
blood–brain barrier shields the brain from glutamate in the blood. 
The highest concentrations of glutamate are found in synaptic 
vesicles in nerve terminals from where it can be released by 
exocytosis. 

In fact, glutamate is the major excitatory neurotransmitter in the 
mammalian central nervous system. It took, however, a long time 
to realize that. The present review provides a brief historical 
description, gives a short overview of glutamate as a transmitter 
in the healthy brain, and comments on the so-called glutamate–
glutamine cycle. The glutamate transporters responsible for the 
glutamate removal are described in some detail.



Glutamate Interactions 
Purple = increase  Orange = decrease



Gamma-aminobutyric acid (GABA) is a neurotransmitter, a chemical messenger in your brain. 
It slows down your brain by blocking specific signals in your central nervous system 
(your brain and spinal cord).

GABA is known for producing a calming effect. It’s thought to play a major role in controlling 
nerve cell hyperactivity associated with anxiety, stress and fear.
Scientists also call GABA a non-protein amino acid neurotransmitter.

https://my.clevelandclinic.org/health/articles/22513-neurotransmitters
https://my.clevelandclinic.org/health/body/22638-brain


GABA Interactions
Purple = increase  Orange = decrease



Endorphins 
Endorphins, also known as endogenous opioids, are 
groups of protein chains called peptides. They’re 
mostly controlled and released by the hypothalamus 
and pituitary gland.

They are a type of neurotransmitter — and in some 
cases, they are thought to be hormones, too — that 
act on opiate receptors to alleviate pain and 
promote feelings of pleasure.

Interestingly, the term endorphin comes from the 
words “endogenous,” meaning from the body, and 
“morphine, an opiate pain reliever.

While various forms of endorphins exist, beta-
endorphins are the most studied and known for 
their pain-relieving effects. Though they’re not fully 
understood, they’ are thought to be involved in how 
we perceive pain and pleasure.

https://www.healthline.com/human-body-maps/pituitary-gland


Dopamine
Dopamine is a neurotransmitter made in your brain. It plays a role as a “reward center” and in 

many body functions, including memory, movement, motivation, mood, attention and more. 
High or low dopamine levels are associated with diseases including Parkinson’s disease, restless 
legs syndrome and attention deficit hyperactivity disorder (ADHD).



Dopamine Interactions
Purple = increase  Orange = decrease



Endocannabinoids

The endocannabinoid system is an active and 
complex cell signaling network. It involves a 
combination of endocannabinoids, enzymes, 
and cannabinoid receptors that help regulate 
several functions in the human body.

The discovery of the ECS is relatively new. In 
the early, a chemist isolated the first 
endocannabinoid in the human brain. Since 
that time, researchers have been learning 
more about this system and the role it plays 
in bodily functions. ‘Endo” refers to “within,” 
as in within the body.



Cortisol
Cortisol is a steroid hormone that your adrenal glands, the endocrine glands on top of your 
kidneys, produce and release. Cortisol affects several aspects of your body and mainly helps 
regulate your body's response to stress.

It is a glucocorticoid hormone that your adrenal glands produce and release.
Glucocorticoids are a type of steroid hormone. They suppress inflammation in all your bodily 
tissues and control metabolism in your muscles, fat, liver and bones. Glucocorticoids also 
affect sleep-wake cycles.



Cortisol Interactions
Purple = increase  Orange = decrease



The endocannabinoid system

Named for the plant that led to its discovery—is one of the most important physiologic 
systems involved in establishing and maintaining human health. Endocannabinoids and their 
receptors are found throughout the body: in the brain, organs, connective tissues, glands, and 
immune cells. 

With its complex actions in our immune system, nervous system, and virtually all of the body’s 
organs, the endocannabinoids are literally a bridge between body and mind. By understanding 
this system, we begin to see a mechanism that could connect brain activity and states of 
physical health and disease.

It plays  a critical role in maintaining the homeostasis of the human body, which encompasses 
the brain, endocrine, and immune system, to name a few. ECS is a unique system in multiple 
dimensions. To begin with, it is a retrograde system functioning post- to pre-synapse, allowing 
it to be a “master regulator” in the body.



Endocannabinoid Interactions
Purple = increase  Orange = decrease



This chart compiled by Dr. Snipes nicely shows a summary 
of the interactions discussed previously 

Purple = increase Orange = decrease 



In summary                            


